Abstract. We report on two patients with 45,X/46,X,idic(Y) who showed different sex development. Case 1 is a 2-year-old boy. At one month of age his left retentio testis was noticed. Orchidopexy of left side was attempted when the patient was one year old, but gonadectomy was performed instead because an undifferentiated gonad was found. Pathological examination revealed ovotestis. Physical examination showed short stature (-2.6 SD), right testis (1 ml in volume), small penis (2.5 cm in length), and no signs of Turner syndrome. Chromosome analysis for peripheral lymphocytes revealed 45, X[5]/46, X, +mar [25].ish idic (Y) (q11.2) (SRY++, DYZ3++, DYZ1-). An HCG test showed a fairly good testosterone response (14→182 ng/dL). Case 2 is an 11-year-old girl. Physical examination showed short stature (-2.5 SD) and no signs of Turner syndrome. An LH-RH test showed excessive response (LH 36→400; FSH 200→480 mIU/mL). Small uterus was detected by abdominal echography. Because of the risk of gonadoblastoma, gonadectomy was performed. The bilateral gonads were streak gonads. Chromosome analysis of the resected gonad revealed 45, X[27]/46, X, idic (Y) (q12) [23]. PCR analysis of DNA from the resected gonad detected SRY. Since the rearranged Y chromosomes of both cases were positive for SRY, it is likely that the difference in the mosaic cell ratio in the gonad played an important role in their discordant sexual phenotypes.
Introduction
Mosaicism for 45,X/46,XY exhibits wide clinical variability, including Turner syndrome, mixed gonadal dysgenesis, and normal males. This report describes two patients, one with mixed gonadal dysgenesis and the other with Turner syndrome, who have 45,X/46,X,idic(Y).
Case Reports
Case 1 is a 2-year-old boy born at 37 wk and 5 days of gestation with no asphyxia. His birthweight was 2280 g. At 1 mo of age he was noticed to have a left retentio testis. At 1 yr of age, orchidopexy of left side was attempted, but gonadectomy was performed instead because an undifferentiated gonad was found. Pathological examination revealed ovotestis. His physical examination showed a height of 73.7 cm (-2.6 SD), weight of 8.98 kg (-1.5 SD), right testis (1 ml in volume), and small penis (2.5 cm in length) (Fig. 1) . No signs of Turner syndrome were observed. Chromosome analysis for peripheral lymphocytes revealed 45, X [5] /46, X, +mar [25] .ish idic (Y) (q11.2) (SRY++, DYZ3++, DYZ1-) (Fig. 2 ). An HCG test showed a fairly good testosterone response (14→182 ng/ dL). Other endocrinological data were within the normal range (baseline serum LH 0.1 mIU/mL, FSH 0.71 mIU/mL, FT4 1.53 ng/dL, TSH 1.25 µIU/ mL, and IGF-1 51 ng/mL).
Case 2 is an 11-year-old girl born at 40 wk of gestation with no asphyxia. Her birthweight was 3240 g. She was first seen because of short stature. Her height was 125.0 cm (-2.5 SD), and weight 30.2 kg (-0.8 SD). There were no signs of Turner syndrome or pubertal development. She had female external genitalia with no clitoromegaly. Endocrinological data of Case 2 are shown in [23] . ish (Y) (DYZ1+). PCR analysis for DNA extracted from gonadal tissues showed the presence of SRY and DAZ (Fig. 3) . She was treated with GH from 12 yr of age, and with estrogen supplement therapy from 14.3 yr of age.
Discussion
Mosaicism introduces wide variability into the clinical expression of numerical and unbalanced structural chromosomal abnormalities. Mosaicism for 45,X/46,XY is observed in patients with Turner syndrome, mixed gonadal dysgenesis, and normal males (1, 2). Sex development in mosaic patients with a 45, X/46,X, idic(Y) karyotype, though it is highly variable, would primarily be determined by two factors: (1) the presence or absence of SRY on the idic(Y) chromosome; and (2) idic(Y) chromosome of both cases, the different sex development would primarily be ascribed to the difference in the mosaic cell ratio in the gonads. In Case 1, chromosome analysis in peripheral lymphocytes revealed that the mosaic ratio of 45, X /46, X, i dic(Y) was 5:25, and peripheral lymphocytes analysis were positive for SRY. Although chromosome analysis in the tissues of the resected gonad and those of the testis within the scrotal sac were not performed, it is possible that the frequencies of 45,X and 46,X,idic(Y) cell lines in the gonad differed from those of peripheral lymphocytes. In Case 2, the mosaic ratio was different in peripheral lymphocytes and in the resected gonad, and SRY was positive in the resected gonad, but the girl's phenotype was female. A possible explanation could be that the 45,X cell line was dominant in the gonad or that testosterone production was insufficient to permit male sex development in the prenatal period.
In patients with Turner syndrome, the presence of Y chromosome materials raises the susceptibility to gonadoblastoma. This risk is thought to depend on the presence or absence of a gene (or genes) referred to as a gonadoblastoma locus on the Y chromosome (GBY) (5). Gravholt et a l . ( 6 ) ex am i n e d t h e o c c u r re n c e o f gonadoblastoma in 114 females with Turner syndrome. They found 14 patients who had Y chromosome materials. One out of the 10 ovariectomized patients with Y chromosome materials actually had a gonadoblastoma. In Case 2, the SRY gene was positive in the operated gonad. Also, idic(Y) can include the GBY region because GBY has been mapped in the pericentromeric region of the Y chromosome (7) . Because of the high risk of developing gonadoblastoma, gonadectomy was performed before the start of GH therapy. The necessity of gonadectomy in patients with Turner syndrome is still under discussion. More extensive studies with large numbers of cases are needed to complete the discussion.
Conclusion
A patient with mixed gonadal dysgenesis and a patient with Turner syndrome shared a karyotype, 45,X/46,X,idic(Y). Since SRY was present on the idic(Y) of both cases, it is likely that the difference in the mosaic cell ratio in the gonad played an important role in the development of their discordant sexual phenotypes. 
